Noradrenaline but not dopamine involved in NMDA receptor-mediated hyperalgesia induced by theophylline in awake rats.
Theophylline dose-dependently decreased a supraspinally integrated nociceptive threshold in awake rats. This hyperalgesia was antagonized by pretreatment with the N-methyl-D-aspartate (NMDA) receptor antagonist (+)-MK-801, suggesting involvement of NMDA receptors. Depletion of endogenous catecholamines with reserpine or alpha-methyl-DL-p-tyrosine and inhibition of noradrenaline synthesis with FLA 63 reduced the theophylline-induced hyperalgesia, whereas blockade of dopamine D2 receptors by pimozide, haloperidol (2 mg/kg) or (-)-sulpiride, of dopamine D1 receptors by SCH 23390, or of dopamine autoreceptors by a low dose of haloperidol (25 micrograms/kg), had no effect. By contrast, the alpha 1-adrenoceptor-blocking agent phenoxybenzamine abolished the hyperreactivity induced by theophylline, whereas the alpha 1-adrenoceptor antagonist prazosin and the beta-adrenoceptor antagonist (+/-)-propranolol were without effect. Furthermore, the alpha 2-adrenoceptor agonist clonidine (50 micrograms/kg) considerably decreased the hyperalgesia caused by theophylline. The adenosine A1/A2 receptor agonist N-ethyl-carboxamide adenosine (NECA) produced dose-dependent antinociception on the threshold for vocalization. Moreover, NECA (25 micrograms/kg) antagonized the hyperalgesia induced by different doses of theophylline, indicating that the effect is susceptible to purinergic modulation. It is suggested that theophylline-induced hyperreactivity to nociception is attributed to increased activity in NMDA and noradrenaline neurotransmission, possibly secondary to adenosine antagonism. Elevated intracellular levels of cyclic AMP might, however, also be involved in theophylline-produced hyperexcitability.